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Election/Restrictions 

1 . Applicant's election of species III (Claims 50-87) in Paper mail on 

1 1/26/2004 without traverse is acknowledged. Accordingly, claims 1-49 are 
withdrawn from consideration as being directed to a non-elected invention. See 
37 CFR 1 .142(b) and MPEP § 821.03. Applicant has the right to file a divisional 
application covering the subject matter of the non-elected claims 1-49. 

2. Claims 1-49 withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a non-elected invention, there being no allowable 
generic or linking claim. Election was made without traverse in Paper mail on 
11/26/2004. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person,having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 50, 53, 56, 58, and 81- 85 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ganz et al. (USP 6,049,762) in view of Hoyes et al. 
(USP 6,373,052). 

Regarding claims 50 and 82, Ganz et al. disclose steps of applying a total 
filtering matrix to the raw mass spectral data (e.g. Col. 7, line 62-Col.8, line 6) to 
obtain calibrated mass spectral data (e.g. Col.8, lines 10-15), wherein the total 
filtering matrix is formed by: obtaining, from a given calibration standard (e.g. 
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Col. 8, lines 1-26), performing a deconvolution operation (e.g. Col. 8, lines 27-40), 
and calculating at least one calibration filter from a result of the deconvolution 
operation (e.g. Col. 8, lines 49-58). 

Regarding claim 53, Ganz et al. disclose the at least one calibration filter 
comprises at least two calibration filters, and said method further comprises the 
step of further interpolating between the at least two calibration filters to obtain at 
least one other calibration filter within a desired mass range (e.g. Col. 16, lines 
14-32). 

Regarding claim 56, Ganz et al. disclose step of performing a convolution 
and deconvolution operation employs a Fourier Transform (Col. 7, lines 65-67) 
and a matrix multiplication (Col. 8, lines 27-40). 

Regarding claim 81 , Ganz et al. disclose step of adding the calibration 
standard into a test sample one of prior to and in real-time through at least one of 
continuous infusion and online mixing so as to acquire both calibration data and 
test data in a single mass spectral acquisition (e.g. Abstract). 

Regarding claim 83, Ganz et al. disclose the step of interpolating the raw 
mass spectral data onto a same mass axis as that required by the total filtering 
matrix (e.g. Col. 13, lines 40-65). 

Regarding claim 84, Ganz et al. disclose the step of interpolating the 
calibrated mass spectral data onto any desired mass axis different from that 
given by the total filtering matrix. 

Regarding claim 85, Ganz et al. disclose the step of applying a weighted 
regression operation to the calibrated mass spectral data to obtain at least one of 
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integrated peak areas, actual masses and other mass spectral peak data for the 
mass spectral peaks (e.g. Col.8, lines 41-49). 

Ganz et al. fail to disclose mass spectral peak shape function, specifying 
mass spectral target peak shape functions within respective mass spectral 
ranges. 

Hoyes et al. disclose mass spectral peak shape function, specifying mass 
spectral target peak shape functions within respective mass spectral ranges (e.g. 
Col.3, lines 21-41). 

Regarding claim 58, Hoyes et al. disclose the step of interpolating data 
corresponding to the mass spectral peak shape functions to obtain at least one 
other mass spectral peak shape function within a desired mass range (e.g. Col.4, 
lines 20-42). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the mass spectral peak shape function, specifying 
mass spectral target peak shape functions within respective mass spectral 
ranges as taught by Hoyes et al. in a spectrometric instrument of Ganz et al. for 
the purpose of providing a method of correcting mass-spectral data. (Hoyes et 
al., Col.2, lines 23-24). 

5. Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ganz et al. (USP 6,049,762) in view of Hoyes et al. (USP 6,373,052) as applied 
to claim 50 above, and further in view of Axelsson (USP 6,745,133). 

Regarding claim 51, the combination of Ganz et al. and Hoyes et al. 
discussed supra, disclose the claimed invention except at least one mass 
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spectral peak shape function can be obtained from a section of a mass spectrum 
that contains a single significant isotope peak with no significant overlaps from 
other minor isotope peaks. 

Axelsson discloses at least one mass spectral peak shape function can be 
obtained from a section of a mass spectrum that contains a single significant 
isotope peak with no significant overlaps from other minor isotope peaks (e.g. 
Col.3, lines 52-67, Col.5, lines 26-64, Col. 10, lines 27-38). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include isotope peak as taught by Axelsson in a 
spectrometric instrument of Ganz et al. in view of Hoyes et al. for the purpose of 
providing a mass spectral peak identification. 

6. Claims 52, 57, 88, 90, 91, 94, and 116-118 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Ganz et al. (USP 6,049,762) in view of 
Hoyes et al. (USP 6,373,052) and Axelsson (USP 6,745,133) and as applied to 
claims 50-51 above, and further in view of Rather (US 2003/0218129). 

Regarding claim 52 and 88, the combination of Ganz et al., Hoyes et al., 
and Axelsson discussed supra, discloses the claimed invention except include 
isotope abundances and actual mass locations of the isotopes, calculated 
relative isotope abundances and measured isotope peak clusters using a same 
continuous function with a narrow peak width. 

Rather discloses isotope abundances and actual mass locations of the 
isotopes, calculated relative isotope abundances and measured isotope peak 
clusters using a same continuous function with a narrow peak width (e.g. [0065]). 
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Regarding claims 57, 90, Ganz et al. disclose step of performing a 
convolution and deconvolution operation employs a Fourier Transform (Col. 7, 
lines 65-67) and a matrix multiplication (Col.8, lines 27-40). 

Regarding claim 91 , Hoyes et al. disclose the step of interpolating data 
corresponding to the mass spectral peak shape functions to obtain at least one 
other mass spectral peak shape function within a desired mass range (e.g. Col.4, 
lines 20-42). 

Regarding claim 94, Hoyes et al. disclose specifying mass spectral target 
peak shape function; and performing a deconvolution operation between the 
obtained at least one mass spectral peak shape function and the mass spectral 
target peak shape functions (e.g. Col.4, lines 20-42). 

Regarding claim 116, Ganz et al. disclose step of adding the calibration 
standard into a test sample one of prior to and in real-time through at least one of 
continuous infusion and online mixing so as to acquire both calibration data and 
test data in a single mass spectral acquisition (e.g. Abstract). 

Regarding claims 117-118, Ganz et al. disclose a mass spectrometer 
having associated therewith a computer for performing data analysis functions of 
data produced by the mass spectrometer (e.g. Fig.1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include isotope abundances and actual mass locations of 
the isotopes, calculated relative isotope abundances and measured isotope peak 
clusters using a same continuous function with a narrow peak width as taught by 
Rather in a spectrometric instrument of Ganz et al. in view of Hoyes et al. and 
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Axelsson for the purpose of providing a method for detecting ions in high 
resolution time-of-flight mass spectrometers (Rather, Abstract). 

Other Prior Art 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Giannuzzi et al. (USP 6,519,543) disclose a method of calibrating an 
analytical tool. 

Bowdler (US 2004/0024552 A1) disclose calibration method of a reflectron 
time-of-flight mass spectrometer. 

Allowable Subject Matter 

8. Claims 54-55, 59-80, 86, 92-93, and 95-1 1 5 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any 
intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: 

Regarding claim 54, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
between the obtained at least one mass spectral peak shape function and the 



Application/Control Number: 10/689,313 Page 8 

Art Unit: 2863 

mass spectral target peak shape functions, and calculating at least one 
calibration filter from a result of the deconvolution operation, wherein the at least 
one calibration filter comprises at least two calibration filters, and said method 
further comprises the step of further interpolating between the at least two 
calibration filters to obtain at least one other calibration filter within a desired 
mass range, wherein said interpolating step comprises the steps of collecting the 
at least two calibration filters as vectors in a matrix for decomposition; 
decomposing the matrix that includes the at least two calibration filters; 
interpolating between decomposed vectors of the matrix to obtain interpolated 
vectors; and reconstructing the at least one other calibration filter using the 
interpolated vectors. It is these limitations as they are claimed in the combination 
with other limitations of claim, which have not been found, taught or suggested in 
the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 59, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
between the obtained at least one mass spectral peak shape function and the 
mass spectral target peak shape functions, and calculating at least one 
calibration filter from a result of the deconvolution operation, wherein said 
obtaining step further comprises the step of interpolating data corresponding to 
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the mass spectral peak shape functions to obtain at least one other mass 
spectral peak shape function within a desired mass range, wherein said 
interpolating step comprises the steps of: collecting the mass spectral peak 
shape functions as vectors in a matrix for decomposition; decomposing the 
matrix that includes the mass spectral peak shape functions; interpolating 
between decomposed vectors of the matrix to obtain interpolated vectors; and 
reconstructing the at least one other mass spectral peak shape function using the 
interpolated vectors.. It is these limitations as they are claimed in the combination 
with other limitations of claim, which have not been found, taught or suggested in 
the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 61, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
between the obtained at least one mass spectral peak shape function and the 
mass spectral target peak shape functions, and calculating at least one 
calibration filter from a result of the deconvolution operation, wherein said 
obtaining step further comprises the step of interpolating data corresponding to 
the mass spectral peak shape functions to obtain at least one other mass 
spectral peak shape function within a desired mass range, wherein said 
performing step comprises the step of performing a deconvolution operation 
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between mass spectral target peak shape functions and one of measured mass 
spectral peak shape functions and the calculated mass spectral peak shape 
functions to convert the measured mass spectral peak shape functions and the at 
least one other mass spectral peak shape function to the mass spectral target 
peak shape functions within the respective mass spectral ranges; and wherein 
said calculating step comprises the step of calculating at least one calibration 
filter from the deconvolution operation. It is these limitations as they are claimed 
in the combination with other limitations of claim, which have not been found, 
taught or suggested in the prior art of record, that make these claims allowable 
over the prior art. 

Regarding claim 66, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
between the obtained at least one mass spectral peak shape function and the 
mass spectral target peak shape functions, calculating at least one calibration 
filter from a result of the deconvolution operation, and pre-aligning mass spectral 
isotope peaks based on a least squares polynomial fit between centroid masses 
of the calculated relative isotope abundances and those of the measured isotope 
peak clusters, in a pre-calibration step performed subsequent to said calculating 
step. It is these limitations as they are claimed in the combination with other 
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limitations of claim, which have not been found, taught or suggested in the prior 
art of record, that make these claims allowable over the prior art. 

Regarding claim 67, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
between the obtained at least one mass spectral peak shape function and the 
mass spectral target peak shape functions, calculating at least one calibration 
filter from a result of the deconvolution operation, performing pre-calibration 
instrument-dependant transformations on raw mass spectral data; and 
performing post-calibration instrument-dependent transformations on a 
calculated data set corresponding to a test sample. It is these limitations as they 
are claimed in the combination with other limitations of claim, which have not 
been found, taught or suggested in the prior art of record, that make these claims 
allowable over the prior art. 

Regarding claim 74, none of the prior art of record teaches or suggests 
the combination of a method for calculating calibration filters for a Mass 
Spectrometry (MS) instrument system, comprising the step of: obtaining, from a 
given calibration standard, at least one mass spectral peak shape function, 
specifying mass spectral target peak shape functions centered-at midpoints 
within respective mass spectral ranges, performing a deconvolution operation 
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between the obtained at least one mass spectral peak shape function and the 
mass spectral target peak shape functions, calculating at least one calibration 
filter from a result of the deconvolution operation, performing a pre-calibration 
mass spacing adjustment from a non-uniformly spaced mass acquisition interval 
to a uniformly spaced mass interval; and performing a post-calibration mass 
spacing adjustment from the uniformly spaced mass interval to a reporting 
interval. It is these limitations as they are claimed in the combination with other 
limitations of claim, which have not been found, taught or suggested in the prior 
art of record, that make these claims allowable over the prior art. 

Regarding claim 86, none of the prior art of record teaches or suggests 
the combination of a method of processing raw mass spectral data, comprising 
the steps of applying a total filtering matrix to the raw mass spectral data to 
obtain calibrated mass spectral data, wherein the total filtering matrix is formed 
by: obtaining, from a given calibration standard, at least one mass spectral peak 
shape function, specifying mass spectral target peak shape functions within 
respective mass spectral ranges, performing a deconvolution operation between 
the obtained at least one mass spectral peak shape function and the mass 
spectral target peak shape functions, calculating at least one calibration filter 
from a result of the deconvolution operation, and applying a weighted regression 
operation to the calibrated mass spectral data to obtain at least one of integrated 
peak areas, actual masses and other mass spectral peak data for the mass 
spectral peaks, wherein weights of the weighted regression operation are 
proportional to an inverse of mass spectral variances. It is these limitations as 
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they are claimed in the combination with other limitations of claim, which have 
not been found, taught or suggested in the prior art of record, that make these 
claims allowable over the prior art. 

Regarding claim 87, none of the prior art of record teaches or suggests 
the combination of a method of processing raw mass spectral data, comprising 
the steps of applying a total filtering matrix to the raw mass spectral data to 
obtain calibrated mass spectral data, wherein the total filtering matrix is formed 
by: obtaining, from a given calibration standard, at least one mass spectral peak 
shape function, specifying mass spectral target peak shape functions within 
respective mass spectral ranges, performing a deconvolution operation between 
the obtained at least one mass spectral peak shape function and the mass 
spectral target peak shape functions, calculating at least one calibration filter 
from a result of the deconvolution operation, and applying multivariate statistical 
analysis to the calibrated mass spectral data to at least one of quantify, identify, 
and classify test samples. It is these limitations as they are claimed in the 
combination with other limitations of claim, which have not been found, taught or 
suggested in the prior art of record, that make these claims allowable over the 
prior art. 

Regarding claim 89, none of the prior art of record teaches or suggests 
the combination of a method for obtaining at least one mass spectral peak shape 
function, comprising the steps of: calculating, for a given calibration standard, 
relative isotope abundances and actual mass locations of isotopes corresponding 
to the at least one mass spectral peak; performing convolution operations on 



Application/Control Number: 10/689,313 Page 
Art Unit: 2863 

both calculated relative isotope abundances and measured isotope peak clusters 
using a same continuous function with a narrow peak width; and performing a 
deconvolution operation between the measured isotope peak clusters and 
calculated isotope peak clusters after said convolution operations to obtain the at 
least one mass spectral peak shape function, wherein the at least one mass 
spectral peak shape function is obtained from a section of a mass spectrum that 
contains at least one of many isotopes from a known molecule in a calibration 
standard. It is these limitations as they are claimed in the combination with other 
limitations of claim, which have not been found, taught or suggested in the prior 
art of record, that make these claims allowable over the prior art. 

Regarding claim 92, none of the prior art of record teaches or suggests 
the combination of a method for obtaining at least one mass spectral peak shape 
function, comprising the steps of: calculating, for a given calibration standard, 
relative isotope abundances and actual mass locations of isotopes corresponding 
to the at least one mass spectral peak; performing convolution operations on 
both calculated relative isotope abundances and measured isotope peak clusters 
using a same continuous function with a narrow peak width; and performing a 
deconvolution operation between the measured isotope peak clusters and 
calculated isotope peak clusters after said convolution operations to obtain the at 
least one mass spectral peak shape function, interpolating data corresponding to 
the mass spectral peak shape functions to obtain at least one other mass 
spectral peak shape function within a desired mass range, wherein said 
interpolating step comprises the steps of collecting the mass spectral peak shape 
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functions as vectors in a matrix for decomposition; decomposing the matrix that 
includes the mass spectral peak shape functions; interpolating between 
decomposed vectors of the matrix to obtain interpolated vectors; and 
reconstructing the at least one other mass spectral peak shape function using the 
interpolated vectors.. It is these limitations as they are claimed in the combination 
with other limitations of claim, which have not been found, taught or suggested in 
the prior art of record, that make these claims allowable over the prior art. 

Regarding claim 95, none of the prior art of record teaches or suggests 
the combination of a method for obtaining at least one mass spectral peak shape 
function, comprising the steps of: calculating, for a given calibration standard, 
relative isotope abundances and actual mass locations of isotopes corresponding 
to the at least one mass spectral peak; performing convolution operations on 
both calculated relative isotope abundances and measured isotope peak clusters 
using a same continuous function with a narrow peak width; performing a 
deconvolution operation between the measured isotope peak clusters and 
calculated isotope peak clusters after said convolution operations to obtain the at 
least one mass spectral peak shape function; specifying mass spectral target 
peak shape function; and performing a deconvolution operation between the 
obtained at least one mass spectral peak shape function and the mass spectral 
target peak shape functions, wherein said performing step comprises the step of 
performing a deconvolution operation between mass spectral target peak shape 
functions and one of measured mass spectral peak shape functions and 
calculated mass spectral peak shape functions to convert measured mass 
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spectral peak shape functions and the at least one other mass spectral peak 
shape function to the mass spectral target peak shape functions. It is these 
limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that 
make these claims allowable over the prior art. 

Regarding claim 101 , none of the prior art of record teaches or suggests 
the combination of a method for obtaining at least one mass spectral peak shape 
function, comprising the steps of: calculating, for a given calibration standard, 
relative isotope abundances and actual mass locations of isotopes corresponding 
to the at least one mass spectral peak; performing convolution operations on 
both calculated relative isotope abundances and measured isotope peak clusters 
using a same continuous function with a narrow peak width; performing a 
deconvolution operation between the measured isotope peak clusters and 
calculated isotope peak clusters after said convolution operations to obtain the at 
least one mass spectral peak shape function; pre-aligning mass spectral isotope 
peaks based on a least squares fit between centroid masses of the calculated 
relative isotope abundances and those of measured isotope peak clusters, in a 
pre-calibration step performed subsequent to said calculating step. It is these 
limitations as they are claimed in the combination with other limitations of claim, 
which have not been found, taught or suggested in the prior art of record, that 
make these claims allowable over the prior art. 

Regarding claim 109, none of the prior art of record teaches or suggests 
the combination of a method for obtaining at least one mass spectral peak shape 
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function, comprising the steps of: calculating, for a given calibration standard, 
relative isotope abundances and actual mass locations of isotopes corresponding 
to the at least one mass spectral peak; performing convolution operations on 
both calculated relative isotope abundances and measured isotope peak clusters 
using a same continuous function with a narrow peak width; performing a 
deconvolution operation between the measured isotope peak clusters and 
calculated isotope peak clusters after said convolution operations to obtain the at 
least one mass spectral peak shape function; performing a pre-calibration mass 
spacing adjustment from a non-uniformly spaced mass acquisition interval to a 
uniformly spaced mass interval; and performing a post-calibration mass spacing 
adjustment from the uniformly spaced mass interval to a reporting interval. It is 
these limitations as they are claimed in the combination with other limitations of 
claim, which have not been found, taught or suggested in the prior art of record, 
that make these claims allowable over the prior art. 

Contact Information 
9. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to John H Le whose telephone number is 571- 
272-2275. The examiner can normally be reached on 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John E Barlow can be reached on 571-272-2269. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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